Expression of the catalytic subunit of phosphorylase phosphatase (protein phosphatase-1) in Escherichia coli.
The catalytic subunit of rabbit skeletal muscle protein phosphatase-1 was expressed in Escherichia coli. Expression of phosphatase-1 in the pET3a vector, which is based on the use of the T7 promoter, resulted in the expression of the enzyme as an insoluble aggregate. The insoluble enzyme could be renatured by high dilutions of the urea-solubilized protein in buffers containing dithiothreitol, Mn2+, and high NaCl concentrations. However, under all conditions tested, only partial (less than 5%) renaturation was achieved. A second attempt was made using a vector with the trp-lac hybrid promoter. In this case it was possible to express the enzyme as a soluble protein at levels of 3-4% of the soluble E. coli protein. The recombinant enzyme was purified by DEAE-Sepharose and heparin-Sepharose chromatography. Approximately 20 mg of purified enzyme was reproducibly obtained from the cells derived from 2 liters of culture. The purified enzyme had a specific activity toward phosphorylase alpha comparable to that reported for the authentic protein and had an Mr of 37,000 by sodium dodecyl sulfate-polyacrylamide gel electrophoresis. The recombinant enzyme displayed similar sensitivities to inhibition by inhibitor-2, okadaic acid, and microcystin-LR as for the protein isolated from rabbit muscle. At all stages of purification the recombinant phosphatase behaved as an essentially inactive enzyme that required the presence of microM Mn2+ for full expression of its activity.